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Description 

BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

The  present  invention  relates  to  a  stand  appara- 
tus  capable  of  moving  a  medical  optical  instrument 
freely  in  a  horizontal  direction  and  in  a  vertical  direc- 
tion. 

2.  Description  of  the  Prior  Art 

Cerebral  surgery  operation,  heart  surgery  oper- 
ation  and  the  like  are  executed  while  observing  an  af- 
fected  or  diseased  part  by  an  operation  microscope 
serving  as  "Medical  Optical  Instrument",  and  are  op- 
erations  which  are  very  fine  and  which  are  nervous 
or  strain  operator's  nerves.  There  are  many  cases 
where  operation  time  is  long.  It  is  not  preferable  for  a 
patient  and  a  doctor  or  a  physician  that  operation 
time  is  lengthened,  because  a  fatigue  increases  bod- 
ily  and  mentally.  Since  the  medical  optical  instrument 
is  heavy  in  weight,  the  medical  optical  instrument  is 
used  so  as  to  be  supported  by  a  stand  apparatus.  It 
is  depending  upon  performance  of  the  stand  appara- 
tus  whether  or  not  the  medical  optical  instrument  is 
positioned  on  an  objective  part  (affected  or  diseased 
part)  accurately  and  rapidly. 

In  view  of  the  above,  the  inventor  of  the  present 
application  has  previously  proposed  a  stand  appara- 
tus  which  is  suitable  for  supporting  such  medical  opt- 
ical  instrument  (refer  to  Japanese  Patent  Laid-Open 
No.  SHO  64-56409). 

SUMMARY  OF  THE  INVENTION 

This  invention  further  improves  such  prior  stand 
apparatus,  and  is  arranged  such  that  it  is  possible  to 
move  the  medical  optical  instrument  in  horizontal  and 
vertical  directions  straight,  and  it  is  possible  to  secure 
a  large  amount  of  movement.  It  is  an  object  of  the  in- 
vention  to  provide  a  stand  apparatus  which  is  profit- 
able,  for  example,  when  it  is  desired  to  largely  move 
the  medical  optical  instrument  in  a  vertical  direction 
like  a  ophthalmology  operation,  or  when  it  is  desired 
to  largely  move  the  medical  optical  instrument  in  a 
horizontal  direction  like  a  case  where  a  spinal  cord  or 
medulla  spinals  of  a  backbone  or  a  spine  is  operated, 
and  further  when  observation  is  desired  to  be  made 
from  every  directions  without  a  focus  of  the  medical 
optical  instrument  shifting  like  operation  of  otorhinol- 
ogy. 

In  order  to  achieve  the  above-described  object,  a 
stand  apparatus  for  a  medical  optical  instrument,  ac- 
cording  to  the  invention,  is  provided,  having  the  fea- 
tures  of  claim  1  or  claim  2.  The  apparatus  may  be  ar- 
ranged  such  that  a  first  link  mechanism  including  a 

first  pantograph  arrangement  has  a  proximal  end 
which  is  mounted  on  a  body  having  a  horizontal  track 
or  groove,  the  body  being  rotatable  about  a  vertical 
axis,  the  first  pantograph  arrangement  has  an  inter- 

5  mediate  section  which  is  slidably  engaged  within  the 
horizontal  track  or  groove,  and  the  first  pantograph 
arrangement  reciprocating  linearly  along  a  horizontal 
direction  has  a  forward  end  on  which  a  horizontal 
moving  element  having  a  vertical  groove  is  mounted, 

10  that  a  second  link  mechanism  including  a  sec- 
ond  pantograph  arrangement  has  a  proximal  end 
which  is  mounted  on  the  horizontal  moving  element, 
the  second  pantograph  arrangement  has  an  inter- 
mediate  section  which  is  slidably  engaged  within  the 

15  vertical  track  or  groove  in  the  horizontal  moving  ele- 
ment,  and  the  medical  optical  instrument  is  in  use 
supported  at  a  forward  end  of  the  second  pantograph 
arrangement  which  reciprocates  linearly  along  a  vert- 
ical  direction,  and 

20  that  a  counter  weight  for  canceling  a  weight  of 
the  medical  optical  instrument  is  provided  within  the 
first  link  mechanism. 

Since  the  horizontally  moving  element  is  mount- 
ed  on  the  body  by  or  through  the  first  link  mechanism 

25  including  the  first  pantograph  arrangement,  the  hori- 
zontally  moving  element  reciprocates  linearly  along 
the  horizontal  direction  similarly  to  linear  movement 
of  the  intermediate  section  which  is  limited  or  restrict- 
ed  within  the  horizontal  groove  in  the  body.  Further, 

30  since  the  first  link  mechanism  includes  the  first  pan- 
tograph  arrangement,  an  amount  of  movement  of  the 
forward  end  (horizontal  moving  element)  is  larger 
than  an  amount  of  movement  of  the  intermediate  sec- 
tion,  and  is  enlarged. 

35  Furthermore,  the  second  link  mechanism  includ- 
ing  the  second  pantograph  mechanism  is  mounted  on 
the  horizontal  moving  element,  and  the  medical  opti- 
cal  instrument  is  supported  by  the  forward  end  of  the 
second  link  mechanism.  Accordingly,  the  medical  opt- 

40  ical  instrument  reciprocates  linearly  along  the  verti- 
cal  direction  similarly  to  linear  movement  of  the  inter- 
mediate  section  which  is  restricted  or  controlled  with- 
in  the  vertical  groove  in  the  horizontal  moving  ele- 
ment.  An  amount  of  movement  of  the  medical  optical 

45  instrument  is  also  enlarged  more  than  an  amount  of 
movement  of  the  intermediate  section  within  the  vert- 
ical  groove,  similarly  to  the  previous  horizontal  mov- 
ing  element. 

Moreover,  since  the  counter  weight  which  can- 
so  eels  a  weight  of  the  medical  optical  instrument  is  pro- 

vided  within  the  first  link  mechanism,  even  if  the  first 
link  mechanism  and/or  the  second  link  mechanism 
is/are  deformed  so  that  the  medical  optical  instru- 
ment  moves  horizontal  and/or  vertical  direction(s),  a 

55  balance  is  held  or  retained  as  a  whole,  and  the  med- 
ical  optical  instrument  per  se  is  halted  in  air  at  a  de- 
termined  position. 

2 



3 EP  0  552  524  B1 4 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  perspective  view  ofthe  entire  arrange- 
ment  showing  a  condition  corresponding  to  Fig. 
3  of  a  stand  apparatus  according  to  an  embodi- 
ment  ofthe  invention; 
Fig.  2  is  a  view  for  mechanism  of  the  stand  appa- 
ratus  under  a  normal  or  usual  condition; 
Fig.  3  is  a  view  for  mechanism  showing  a  condi- 
tion  under  which  a  horizontal  moving  element 
moves  in  a  direction  A; 
Fig.  4  is  a  view  for  mechanism  showing  a  condi- 
tion  under  which  the  horizontal  moving  element 
moves  in  a  direction  B; 
Fig.  5  is  a  view  for  mechanism  showing  a  condi- 
tion  underwhich  an  operation  microscope  moves 
in  a  direction  C; 
Fig.  6  is  a  view  for  mechanism  showing  a  condi- 
tion  under  which  the  operation  microscope 
moves  in  a  direction  D; 
Fig.  7  is  a  view  for  mechanism  showing  a  condi- 
tion  under  which  the  operation  microscope 
moves  in  a  composite  or  synthetic  direction  of  A 
and  C;  and 
Fig.  8  is  a  view  showing  a  principle  of  a  panto- 
graph  arrangement. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

A  preferred  embodiment  of  the  invention  will 
hereunder  be  described  with  reference  to  Figs.  1 
through  8.  In  this  connection,  in  Figs.  2  through  8 
which  are  mechanism  views,  only  the  reference  nu- 
merals,  which  become  the  points  associated  with  the 
description  of  Figs.  2  through  8,  are  applied  to  parts 
and  elements,  in  order  to  avoid  complication  of  the 
reference  numerals  and  to  ease  understanding. 

At  the  outset,  general  arrangement  and  move- 
ment  thereof  of  a  stand  apparatus  according  to  the  in- 
vention  will  first  be  described  schematically. 

In  this  stand  apparatus,  three  including  a  body  1  , 
a  horizontal  moving  element  2  and  an  operation  mi- 
croscope  (medical  optical  instrument)  3  become  the 
point  in  movement.  That  is,  the  horizontal  moving  ele- 
ment  2  is  mounted  on  the  body  1  through  a  first  link 
mechanism  4.  By  modified  or  deformed  movement  of 
the  first  link  mechanism  4,  the  horizontal  moving  ele- 
ment  2  is  reciprocated  linearly  along  horizontal  direc- 
tions  A  and  B.  The  operation  microscope  3  is  mount- 
ed  on  the  horizontal  moving  element  2  through  a  sec- 
ond  link  mechanism  5.  By  deformed  movement  ofthe 
second  link  mechanism  5,  the  operation  microscope 
3  is  reciprocated  linearly  in  vertical  directions  C  and 
D.  By  composed  or  composite  movement  of  the 
movement  in  the  horizontal  directions  Aand  B  and  the 
movement  in  the  vertical  directions,  it  is  possible  to 
freely  change  or  vary  a  position  of  the  operation  mi- 

croscope  3.  Further,  a  pair  of  counterweights  and 
W2  to  be  described  later,  which  balance  with  weight 
and  the  like  ofthe  operation  microscope  3,  are  pro- 
vided  within  the  first  link  mechanism  4.  Accordingly, 

5  it  is  possible  to  halt  the  operation  microscope  3  in  air 
as  it  is  while  the  operation  microscope  3  is  located  on 
a  moved  position. 

The  details  of  the  arrangement  will  next  be  de- 
scribed. 

10  The  body  1  is  mounted  on  a  base  6  arranged  on 
a  floor,  rotatably  about  a  vertical  axis  P  in  a  direction 
0!.  The  first  link  mechanism  4  has  an  upper  side 
which  includes  a  first  pantograph  arrangement  7. 

Here,  in  order  to  assist  or  facilitate  understanding 
15  ofthe  description,  the  last  Fig.  8  is  used  to  describe, 

a  little,  the  principle  of  a  general  pantograph  arrange- 
ment.  The  pantograph  arrangement  is  a  four-node  ro- 
tating  arrangement  which  enlarges  and  reduces 
movement.  A  pair  of  long  links  (a)  and  (b)  and  a  pair 

20  of  short  links  (c)  and  (d)  cooperate  with  each  other  to 
form  a  square  quadrilateral,  and  a  proximal  end  (e), 
an  intermediate  section  (f)  and  a  forward  end  (g)  are 
all  mounted  on  a  straight  line  L  When  the  intermedi- 
ate  section  (f)  moves  around  the  proximal  end  (e),  the 

25  forward  end  (g)  executes  movement  enlarged  into  a 
ratio  of  similitude  of  distances  (h)  :  (i).  For  example, 
when  the  intermediate  section  (f)  moves  a  predeter- 
mined  amount  in  the  horizontal  direction,  the  forward 
end  (g)  moves  in  the  horizontal  direction  with  an 

30  amount  of  movement  larger  than  the  amount  of  move- 
ment  of  the  intermediate  section  (f).  That  is,  move- 
ment  of  the  intermediate  section  (f)  is  enlarged  as  it 
is.  Accordingly,  if  pens  are  mounted  on  the  intermedi- 
ate  section  (f)  and  the  forward  end  (g),  respectively, 

35  so  that  a  constant  or  predetermined  figure  is  traced 
by  the  pen  on  the  intermediate  section  (f),  the  pen  on 
the  forward  end  (g)  describes  or  depicts  a  similar  en- 
larged  view  of  the  figure  traced  by  the  intermediate 
section  (f). 

40  That  is,  the  first  pantograph  arrangement  7  in- 
cluded  in  the  first  link  mechanism  4  utilizes  the  afore- 
said  principle.  Specifically,  the  first  pantograph  ar- 
rangement  7  comprises  a  long  link  9  having  a  proxi- 
mal  end  8  which  is  mounted  on  the  body  1  ,  a  long  link 

45  11  having  a  forward  end  10  which  is  mounted  on  the 
horizontal  moving  element  2,  and  a  pair  of  short  links 
12  and  13  for  forming  the  square  quadrilateral.  The 
body  1  has  an  upper  portion  in  which  a  horizontal 
groove  14  is  formed.  An  intermediate  pin  (intermedi- 

50  ate  section)  15  formed  at  a  node  between  the  short 
links  12  and  13  is  slidably  engaged  within  the  horizon- 
tal  groove  14.  Furthermore,  the  forward  end  10  ofthe 
first  pantograph  arrangement  7  is  mounted  on  an  up- 
per  portion  of  the  horizontal  moving  element  2.  The 

55  forward  end  1  0,  the  intermediate  pin  1  5,  and  the  prox- 
imal  end  8  are  all  mounted  on  a  single  straight  line  l^ 
(refer  to  Fig.  2).  This  relationship  does  not  change  if 
the  first  link  mechanism  4  moves.  Anode  16  between 
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the  long  links  9  and  11  is  mounted  on  one  of  corners 
of  a  triangular  element  17.  The  triangular  element  17 
has  a  lower  portion,  and  a  link  18  under  a  condition 
that  the  link  18  extends  in  parallel  relation  to  the  long 
link  9  in  the  first  pantograph  arrangement  7  and  a 
proximal  end  17a  is  mounted  on  the  body  1  has  a  for- 
ward  end  19  which  is  connected  to  a  corner  ofthe  low- 
er  portion  of  the  triangular  element  17.  A  link  21, 
which  is  in  parallel  to  the  other  long  link  11  and  in 
which  a  forward  end  20  is  mounted  on  an  upper  por- 
tion  ofthe  horizontal  moving  element  2,  has  a  halfway 
section  22  which  is  mounted  the  remaining  corner  of 
the  triangular  element  17.  The  link  21  has  a  proximal 
end  23  on  which  the  first  counterweight  is  mount- 
ed,  and  another  link  24  in  which  the  second  counter 
weight  W2  is  mounted  on  an  opposite  side  is  arranged 
horizontally.  Moreover,  a  halfway  section  25  of  the 
link  24  and  a  halfway  section  27  of  a  link  26  to  be  de- 
scribed  later  which  extends  upwardly  from  the  hori- 
zontal  moving  element  2  are  connected  to  each  other 
through  another  link  28. 

As  described  above,  since  the  horizontal  moving 
element  2  is  supported  in  air  by  the  first  link  mecha- 
nism  4  which  includes  the  first  pantograph  arrange- 
ment  7,  the  horizontal  moving  element  2  moves 
straight  along  the  horizontal  directions  A  and  B  in  ac- 
cordance  with  deformation  ofthe  first  link  mechanism 
4  (first  pantograph  arrangement  7)  (refer  to  Figs.  3 
and  4).  That  is,  since  straight  movement  ofthe  inter- 
mediate  pin  15  which  slides  within  the  horizontal 
groove  14  in  the  body  1  is  enlarged  at  the  forward  end 
1  0  ofthe  first  pantograph  arrangement  7,  the  horizon- 
tal  moving  element  2  mounted  on  the  forward  end  10 
can  move  straight  by  an  enlarged  amount  of  move- 
ment. 

The  second  link  mechanism  5,  which  is  mounted 
on  the  horizontal  moving  element  2,  will  next  be  de- 
scribed.  Asecond  pantograph  arrangement  29,  which 
is  included  in  the  second  link  mechanism  5,  compris- 
es  the  aforesaid  link  26  having  a  proximal  end  which 
is  formed  into  an  intermediate  pin  (intermediate  sec- 
tion)  31  which  is  slidably  engaged  within  a  vertical 
groove  30  in  the  horizontal  moving  element  2,  a  link 
34  having  a  curved  section  34a  which  has  a  forward 
end  32  on  which  a  support  arm  33  for  the  operation 
microscope  3  is  mounted  and  which  has  a  proximal 
end  46  connected  to  an  upper  end  ofthe  link  26,  a  link 
37  having  one  end  which  is  mounted  on  a  halfway 
section  35  ofthe  link  34  and  having  a  halfway  section 
which  is  mounted  to  the  corner  of  the  horizontal  mov- 
ing  element  2  as  a  proximal  end  36,  and  a  link  38  for 
connecting  the  other  end  ofthe  link  37  and  the  inter- 
mediate  pin  31  of  the  link  26  to  each  other.  The  sec- 
ond  pantograph  arrangement  29  has  a  modified  ar- 
rangement  which  is  slightly  different  from  the  basic  or 
principal  pantograph  arrangement.  In  this  connec- 
tion,  the  curved  section  34a  ofthe  link  34  is  provided 
for  avoiding  interference  with  a  head  of  a  human  be- 

ing  who  uses  the  operation  microscope  3.  The  for- 
ward  end  32  ofthe  link  34,  the  halfway  proximal  end 
36  ofthe  link  37  and  the  intermediate  pin  31  ofthe  link 
26  are  all  mounted  on  a  single  straight  line  L2  (refer 

5  to  Fig.  2).  This  relationship  does  not  also  change  even 
if  the  second  link  mechanism  5  moves.  Since,  in  the 
second  pantograph  arrangement  29,  a  positional  re- 
lationship  between  the  proximal  end  36  and  the  inter- 
mediate  pin  31  is  set  reversely,  straight  movement  of 

10  the  intermediate  pin  31  is  enlarged  toward  the  re- 
verse  direction  at  the  forward  end  32.  That  is,  if  the 
intermediate  pin  31  moves  downwardly,  the  forward 
end  32  moves  upwardly.  Further,  one  corner  of  a  tri- 
angular  element  39  is  mounted  on  the  halfway  see- 

rs  tion  35  of  the  link  34,  and  a  link  40  extending  in  par- 
allel  relation  to  the  links  26  and  37  is  mounted  on 
other  corner  of  the  triangular  element  39.  The  link  40 
has  a  lower  end  41  which  is  mounted  on  an  upper  por- 
tion  ofthe  horizontal  moving  element  2.  The  lowerend 

20  41,  the  forward  end  10  of  the  link  11,  the  forward  end 
20  ofthe  link  21  ,  and  the  halfway  section  27  ofthe  link 
26  are  located  on  the  same  straight  line  L3  which  ex- 
tends  along  the  horizontal  direction  (refer  to  Fig.  2). 
This  relationship  is  retained  or  held  only  in  the  case 

25  like  Fig.  2.  Another  link  42  extending  in  parallel  rela- 
tion  to  the  link  34  is  mounted  on  the  remaining  corner 
ofthe  triangular  element  39.  The  Iink42  has  a  forward 
end  on  which  a  vertical  link  43  is  mounted  for  verti- 
cally  mounting  the  support  arm  33  for  the  operation 

30  microscope  3  at  a  location  of  the  forward  end  32  of 
the  link  34.  Arotatable  bearing  section  44  is  provided 
on  the  support  arm  43,  and  the  operation  microscope 
3  is  set  within  the  rotatable  bearing  section  44. 

As  described  above,  since  the  operation  micro- 
35  scope  3  is  supported  at  the  forward  end  32  ofthe  sec- 

ond  link  mechanism  5  which  includes  the  second  pan- 
tograph  arrangement  29,  the  operation  microscope  3 
moves  linearly  along  the  vertical  directions  C  and  D 
in  accordance  with  deformation  of  the  second  link 

40  mechanism  5  (second  pantograph  arrangement  29) 
(refer  to  Figs.  5  and  6).  That  is,  since  the  linear  or 
straight  movement  of  the  intermediate  pin  31  which 
slides  within  the  vertical  groove  30  in  the  horizontal 
moving  element  2  is  enlarged  at  the  forward  end  32 

45  of  the  second  pantograph  arrangement  29,  the  oper- 
ation  microscope  3  mounted  on  the  forward  end  32 
can  execute  linear  movement  by  an  enlarged  amount 
of  movement.  As  illustrated  in  Fig.  7,  oblique  move- 
ment  in  which  the  vertical  movement  and  the  horizon- 

50  tal  movement  are  compounded  with  each  other  can 
naturally  be  executed. 

Electromagnetic  clutches  are  arranged  respec- 
tively  at  movable  parts  of  the  above-described  ar- 
rangement,  so  that  a  condition  under  which  the  mov- 

55  able  parts  are  completed  in  movement  can  be  fixed 
as  they  are.  That  is,  an  electromagnetic  clutch  is 
provided  on  the  vertical  axis  P  that  is  a  center  of  ro- 
tation  ofthe  body  1,  for  locking  rotational  movement 

4 
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ofthe  body  1  in  the  rotational  direction  fy.  An  electro- 
magnetic  clutch  C2  is  provided  at  a  node  45  between 
the  link  37  and  the  link  38  in  the  second  pantograph 
arrangement  29,  for  fixing  a  position  ofthe  operation 
microscope  3  in  the  vertical  directions  C  and  D.  Fur- 
thermore,  an  electromagnetic  clutch  C3  is  provided  at 
a  point  of  contact  between  the  link  9  and  the  line  11 
in  the  first  pantograph  arrangement  7,  for  fixing  a 
position  of  the  operation  microscope  3  (horizontal 
moving  element  2)  in  the  horizontal  directions  A  and 
B.  Moreover,  an  electromagnetic  clutch  C4  is  provided 
on  the  vertical  link  43  of  the  second  link  mechanism 
5,  for  fixing  a  position  of  the  support  arm  33  in  a  pre- 
determined  rotational  direction  92.  Further,  an  elec- 
tromagnetic  clutch  C5  is  provided  at  the  lower  end  of 
the  support  arm  33,  for  fixing  a  position  ofthe  oper- 
ation  microscope  3  in  the  rotational  direction  93.  In  ad- 
dition,  similarly,  an  electromagnetic  clutch  C6  is  also 
provided  on  the  lower  end  of  the  support  arm  33,  for 
fixing  a  position  where  the  operation  microscope  3  is 
rotated  along  the  direction  94  through  the  rotatable 
bearing  section  44. 

The  above-described  motions  in  the  vertical  di- 
rections  C  and  D  and  in  the  horizontal  directions  A 
and  B  are  all  retained  in  balance  by  the  counter 
weights  and  W2.  Accordingly,  after  the  electro- 
magnetic  clutches  C2  and  C3  have  been  freed,  it  is 
possible  to  operate  the  electromagnetic  clutches  C2 
and  C3  with  a  small  operating  force.  That  is,  as  a 
weight  balance  (moment)  in  the  second  link  mecha- 
nism  5  which  movably  supports  the  operation  micro- 
scope  3  in  the  vertical  directions  C  and  D,  the  oper- 
ation  microscope  3  supported  by  the  forward  end  32 
ofthe  link  34  acts,  on  one  hand,  in  a  direction  raising 
the  proximal  end  46  with  the  halfway  section  35  ofthe 
link  34  serving  as  a  center.  On  the  other  hand,  how- 
ever,  the  proximal  end  46  is  raised  or  pulled  down- 
wardly  by  the  counter  weight  W2  which  is  provided  on 
the  link  24,  through  the  links  26  and  28  and  the  like. 
Accordingly,  it  is  necessary  to  retain  the  following  re- 
lationship  in  the  weight  balance  in  the  vertical  direc- 
tions  C  and  D  (refer  to  Fig.  5): 

Wxl,  =  W2xl2 
where 
\-t  is  a  distance  from  the  forward  end  32  ofthe 

link  34  to  the  halfway  section  35; 
12  is  a  distance  from  the  proximal  end  23  to  the 

halfway  section  25;  and 
W  is  a  weight  of  the  operation  microscope  3. 

Further,  it  is  also  necessary  for  the  weight  bal- 
ance  in  the  horizontal  directions  A  and  B  to  retain  the 
following  relationship  (refer  to  Fig.  3): 

W'xl3  =  (Wi  +  W2)xl4 
where 
W  is  a  whole  weight  of  a  portion  upper  than 

the  horizontal  moving  element  2  including  the  opera- 
tion  microscope  3: 

13  is  a  distance  from  the  forward  end  20  of  the 

link  21  to  the  halfway  section  22;  and 
l4  is  a  distance  from  the  halfway  section  22  to 

the  proximal  end  23 
The  first  link  mechanism  4  and  the  second  link 

5  mechanism  5  for  the  stand  apparatus  according  to  the 
embodiment  may  be  operated  manually,  but  may  be 
operated  by  motors.  Since  the  aforesaid  balance  is 
retained  in  the  case  also  of  motor  driving,  it  is  suffi- 
cient  to  utilize  small  motors. 

10  In  connection  with  the  above,  in  the  aforesaid  de- 
scription,  an  example  has  been  indicated  in  which  the 
horizontal  moving  element  2  moves  horizontally  with 
respect  to  the  body  1  ,  and  the  operation  microscope 
3  moves  vertically  with  respect  to  the  horizontal  mov- 

15  ing  element  2.  However,  the  arrangement  may  be 
such  that  the  horizontal  moving  element  2  moves 
vertically  with  respect  to  the  body  as  "vertical  moving 
element",  and  the  operation  microscope  3  moves  hor- 
izontally  with  respect  to  "vertical  moving  element".  In 

20  this  case,  the  arrangement  is  such  that  a  vertical 
groove  is  formed  in  the  body,  and  a  horizontal  groove 
is  formed  in  "vertical  moving  element".  Furthermore, 
it  is  unnecessary  to  divide  the  counter  weight  to 
and  W2.  The  arrangement  may  be  such  that  a  single 

25  elongated  counter  weight  is  provided  along  the  link 
24. 

The  stand  apparatus  for  the  medical  optical  in- 
strument  according  to  the  invention  has  the  contents 
described  above.  Accordingly,  it  is  possible  to  move 

30  the  medical  optical  instrument  straight  in  the  horizon- 
tal  and  vertical  directions,  and  it  is  possible  to  in- 
creases  the  amount  of  movement.  Accordingly,  it  is 
useful  or  profitable  when  it  is  desired  to  move  the 
medical  optical  instrument  largely  in  the  vertical  di- 

35  rection  like  an  ophthalmology  operation,  and  when  it 
is  desired  to  move  the  medical  optical  instrument 
largely  in  the  horizontal  direction  like  a  case  where 
the  spinal  cord  ofthe  spine  is  operated,  or  when  it  is 
desired  to  observe  affected  or  diseased  part  from  ev- 

40  ery  directions  like  operation  of  otorhinology  without 
the  focus  shifting. 

Further,  since  balance  is  retained  by  the  counter 
weights,  operation  can  be  executed  rapidly  and  accu- 
rately  without  a  large  force.  Furthermore,  the  medical 

45  optical  instrument  is  halted  in  airas  it  is  at  the  location 
where  the  medical  optical  instrument  moves. 

Moreover,  according  to  the  embodiment  of  the  in- 
vention,  since  the  counterweights  are  located  below 
the  stand  apparatus,  an  outer  appearance  of  the 

so  stand  apparatus  is  refreshed,  and  an  attempt  can  be 
made  to  maintain  stability.  Compactification  of  the 
stand  apparatus  is  easy  to  be  realized. 

55  Claims 

1.  A  stand  apparatus  for  a  medical  optical  instru- 
ment  (3), 
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wherein  a  first  link  mechanism  (4)  includ- 
ing  a  first  pantograph  arrangement  (7)  has  a 
proximal  end  (8)  which  is  mounted  on  a  body  (1) 
having  a  horizontal  groove  (14),  said  body  (1)  be- 
ing  rotatable  about  a  vertical  axis  (P),  said  first 
pantograph  arrangement  (7)  has  an  intermediate 
section  (1  5)  which  is  slidably  engaged  within  said 
horizontal  groove  (14),  and  said  first  pantograph 
arrangement  (7)  reciprocating  linearly  along  a 
horizontal  direction  has  a  forward  end  (10)  on 
which  a  horizontal  moving  element  (2)  having  a 
vertical  groove  (30)  is  mounted, 

wherein  a  second  link  mechanism  (5)  in- 
cluding  a  second  pantograph  arrangement  (29) 
has  a  proximal  end  (36)  which  is  mounted  on  said 
horizontal  moving  element  (2),  said  second  pan- 
tograph  arrangement  (29)  has  an  intermediate 
section  (31)  which  is  slidably  engaged  within  said 
vertical  groove  (30)  in  said  horizontal  moving  ele- 
ment  (2),  and  said  medical  optical  instrument  (3) 
is  supported  at  a  forward  end  (32)  of  said  second 
pantograph  arrangement  (29)  which  reciprocates 
linearly  along  a  vertical  direction,  and 

wherein  a  counterweight  (w)  for  canceling 
a  weight  of  said  medical  optical  instrument  (3)  is 
provided  within  said  first  link  mechanism  (4). 

2.  A  stand  apparatus  for  a  medical  optical  instru- 
ment  (3),  according  to  claim  1,  wherein  a  vertical 
groove  is  formed  in  said  body  (1),  wherein  said 
horizontal  moving  element  is  formed  into  a  vert- 
ical  moving  element  having  a  horizontal  groove, 
wherein  said  vertical  moving  element  recipro- 
cates  linearly  along  a  vertical  direction  by  said 
first  link  mechanism,  and  wherein  said  medical 
optical  instrument  (3)  reciprocates  linearly  along 
a  horizontal  direction  at  the  forward  end  of  said 
second  link  mechanism  which  is  mounted  on  said 
vertical  moving  element. 

Patentanspruche 

1.  Stativ-Vorrichtung  fur  ein  medizinisch-optische 
Instrument  (3), 
wobei  ein  erstes  Verbindungsgestange  (4)  mitei- 
nerersten  Pantographenanordnung  (7)  ein  proxi- 
males  Ende  (8)  aufweist,  welches  auf  einem  Rah- 
men  (1)  mit  einer  horizontalen  Nut  (14)  befestigt 
ist,  wobei  der  Rahmen  (1)  urn  eine  vertikale  Ach- 
se  (P)  drehbar  ist,  die  erste  Pantographenanord- 
nung  (7)  einen  Zwischenabschnitt  (15)  aufweist, 
der  gleitend  mit  der  horizontalen  Nut  (14)  in  Ein- 
griff  steht,  und  die  sich  langs  einer  horizontalen 
Richtung  linear  hin  und  her  bewegende  erste 
Pantographenanordnung  (7)  ein  vorderes  Ende 
(10)  aufweist,  an  dem  ein  horizontal  bewegliches 
Element(2)  mit  einer  vertikalen  Nut  (30)  befestigt 

ist, 
wobei  ein  zweites  Verbindungsgestange  (5)  mit 
einer  zweiten  Pantographenanordnung  (29)  ein 
proxi  males  Ende  (36)  aufweist,  welches  auf  dem 

5  horizontal  beweglichen  Element  (2)  befestigt  ist, 
die  zweite  Pantographenanordnung  (29)  einen 
Zwischenabschnitt  (31)  aufweist,  welcher  glei- 
tend  mit  der  vertikalen  Nut  (30)  in  dem  horizontal 
beweglichen  Element  (2)  in  Eingriff  steht,  und 

10  das  medizinisch-optische  Instrument  (3)  an  ei- 
nem  vorderen  Ende  (32)  der  zweiten  Pantogra- 
phenanordnung  (29)  gehalten  wird,  welche  sich 
langs  einer  vertikalen  Richtung  linear  auf  und  ab 
bewegt,  und 

15  wobei  ein  Gegengewicht(W)  fur  die  Kompensati- 
on  eines  Gewichts  des  medizinischoptischen  In- 
struments  (3)  innerhalb  des  ersten  Verbindungs- 
gestanges  (4)  angeordnet  ist. 

20  2.  Stativ-Vorrichtung  fur  ein  medizinisch-optisches 
Instrument  (3)  nach  Anspruch  1  ,  wobei  eine  ver- 
tikale  Nut  in  dem  Rahmen  (1)  ausgebildet  ist,  wo- 
bei  das  horizontal  bewegliche  Element  in  ein  ver- 
tikal  bewegliches  Element  mit  einer  horizontalen 

25  Nut  umgewandelt  ist,  wobei  sich  das  vertikal  be- 
wegliche  Element  mittels  des  ersten  Verbin- 
dungsgestange  linear  langs  einer  vertikalen 
Richtung  auf  und  ab  bewegt,  und  wobei  sich  das 
medizinisch-optische  Instrument  (3)  linear  langs 

30  einer  horizontalen  Richtung  an  dem  vorderen  En- 
de  des  zweiten  Verbindungsgestanges,  welches 
auf  dem  vertikal  beweglichen  Element  befestigt 
ist,  hin  und  her  bewegt. 

35 
Revendications 

1.  Appareil  de  support  d'instrument  optique  medi- 
cal  (3), 

40  dans  lequel  un  premier  mecanisme  a  trin- 
gle  (4),  comprenant  un  premier  arrangement  en 
pantographe  (7),  a  une  extremite  proxi  male  (8) 
qui  est  montee  sur  un  corps  (1  )  ayant  une  rainure 
horizontale  (14),  led  it  corps  (1)  etant  monte  rotatif 

45  autour  d'un  axe  vertical  (P),  ledit  premier  arran- 
gement  en  pantographe  (7)  ayant  une  section  in- 
termediate  (1  5)  qui  est  en  prise  coulissante  dans 
ladite  rainure  horizontale  (14),  et  ledit  premier 
arrangement  en  pantographe  (7)  qui  a  un  mouve- 

50  ment  alternatif  lineaire  selon  une  direction  hori- 
zontale  a  une  extremite  avant  (10)  sur  laquelle 
est  monte  un  element  (2)  qui  se  deplace  horizon- 
talement  et  presente  une  rainure  verticale  (30), 

dans  lequel  un  deuxieme  mecanisme  a 
55  tringle  (5)  comprenant  un  deuxieme  arrangement 

en  pantographe  (29)  a  une  extremite  proxi  male 
(36)  qui  est  montee  sur  ledit  element  se  deplacant 
horizontalement  (2),  ledit  deuxieme  arrangement 
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en  pantographe  (29)  ayant  une  section  interme- 
diate  (31)  qui  est  en  prise  coulissante  dans  ladite 
rainure  verticale  (30)  dudit  element  se  deplacant 
horizontalement  (2),  et  ledit  instrument  optique 
medical  (3)  etant  supporte  a  une  extremite  avant  5 
(32)  dudit  deuxieme  arrangement  en  pantogra- 
phe  (29)  qui  a  un  mouvement  alternatif  lineaire  le 
long  d'une  direction  verticale,  et 

dans  lequel  un  contre-poids  (W)  est  prevu 
dans  ledit  premier  mecanisme  a  tringle  pour  an-  10 
nuler  un  poids  dudit  instrument  optique  medical 
(3). 

2.  Appareil  de  support  pour  instrument  optique  me- 
dical  (3)  selon  la  revendication  1  ,  dans  lequel  une  15 
rainure  verticale  est  formee  dans  ledit  corps  (1), 
ledit  element  se  deplacant  horizontalement  etant 
forme  dans  un  element  se  deplacant  verticale- 
ment  et  ayant  une  rainure  horizontale,  ledit  ele- 
ment  se  deplacant  verticalement  ayant  un  mou-  20 
vement  alternatif  lineaire  selon  une  direction  ver- 
ticale  sous  I'effet  dudit  premier  mecanisme  a  trin- 
gle,  et  ledit  instrument  optique  medical  (3)  ayant 
un  mouvement  alternatif  lineaire  selon  une  direc- 
tion  horizontale  a  I'extremite  avant  dudit  deuxie-  25 
me  mecanisme  a  tringle  qui  est  monte  sur  ledit 
element  se  deplacant  verticalement. 
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